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Outline

e Status of the magnet R&D for EMuS at CSNS
e Status and roadmap of the high field model dipoles
e Status and outlook of the IBS technology

* Summary
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Experimental Muon Source (EMuS) at CSNS

» CSNS: A pulsed neutron source facility of 100 kW in
beam power, located in Guangdong province of China

» EMuS: A muon facility provides intense muon beams:
surface muons, decay muons, high momentum muons
and slow muons.

» Capture solenoid for Emus under development now.
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Capture Solenoid for EMuS

» Generates magnetic field : 5T ~2.7 T,
4.8¥25T, 45T~2.5T for decay muons,
1 ~0.5 T for surface muons

» Neutron flux: 1.7e21 n/m?/y
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Capture Solenoid for EMuS

Fabrication of the Al-stabilized Rutherford Cable
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Capture Solenoid for EMuS

Mechanical Properties of the Al-stabilized Cable

» Yield strength: >150 MPa » StrandIlc>1350A @ 4.2K, 55T
» Shearing strength: >20 MPa
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Capture Solenoid for EMuS

Manufacturing of the Prototype Solenoid
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R&D of the High Field Model Dipoles

Development of NbTi+Nb;Sn twin-aperture model
dipole magnets from 2017.

Dipole field reached 12 T @ 4.2 K in May 2021 and
12.47 T after a thermal cycle.
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R&D of the High Field Model Dipoles
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R&D of the High Field Model Dipoles

16 T Model Dipole: Nb;Sn 12713 T+ HTS3~4 T
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R&D of the High Field Model Dipoles

Development of a Roebel-like HTS Cable with the in-plane bending ReBCO tapes N
‘\ 7 | J. Wang et al, Superconductivity 3 (2022) 100019

In-plane » 10-m prototype cable fabricated

\ bending > Cable current reached 2000 A

» Most of the tapes extracted from
the cable showed no degradation.

» High field coils wound with the

cable to be fabricated and tested
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R&D of the High Field Model Dipoles

Field (T) Roadmap for future
Nb;Sn+HTS
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|BS Technology: Status and Outlook
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IBS Technology: Status and Outlook

Racetrack Coils with 100-m Long IBS Tape R e
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IBS Technology: Status and Outlook

First IBS Solenoid Coil at 32 T background field

I, of ®34mm-17 turns-DPC reached 60 Aat 4.2 Kand 32 T
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|BS Technology: Status and Outlook

Development of a Roebel-like HTS Transposed Cable - IBS
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|BS Technology: Status and Outlook
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Summary

* Llong-term advanced superconducting magnet R&D for future high-energy
accelerators is ongoing at IHEP-CAS.

* Capture solenoid model magnet for EMusS is under development, and 14 T solenoid
for MOMENT project to be developed in future.

* 10+ T twin-aperture model dipoles being developed at IHEP, reached 12.47 T at
4.2 K in 2021. 16 T (Nb;Sn+HTS) model dipole under development, and to be
tested in 2023.

* R&D of the Iron-Based Superconducting technology ongoing. SS stabilized IBS tape
achieved the highest J, in 2022, expected to be competitive with ReBCO in 5 years,
but having better mechanical properties and much lower cost.

Thanks for your attention!
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